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Mean Overtopping Discharges and Transmitted Wave Heights
for Evaluation of Crest Freeboards of Breakwaters
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Abstract : A method that can take into account the transmitted wave heights and the allowable overtopping dis-
charges together has been presented in order to determine the crest freeboards of breakwaters. Thus, the relation-
ships of the incident waves, mean overtopping discharges and the transmitted wave heights have been quantitatively
analyzed by various empirical equations which have separately been used according to the types of breakwaters up
to recently. The present results have been satisfactorily calibrated through the comparison with the previous results
of EurOtop (2018) for the same condition. The relationships of dimensionless mean overtopping discharges and
wave transmission coefficients for any incident waves have also been presented and compared them with the types
of breakwaters. In addition, the allowable overtopping discharges can be evaluated from the combinations of the
transmitted wave heights and the mean overtopping discharges with respect to the various periods and heights of
incident waves. Finally, the method for determining the relative crest freeboards of breakwaters with the allow-
able overtopping discharges has been applied to both the rubble-mound breakwaters and the composite breakwa-
ters. It has been found that the relative crest freeboards of breakwaters tend to be decreased sharply as the
allowable overtopping discharges are increasing. In particular, the relative crest freeboards of composite breakwa-
ters should be larger than those of the rubble-mound breakwaters under the condition of the same overtopping dis-
charges in the small ranges, whereas the opposite trends can be shown for the allowable overtopping discharges in
the large range over some amounts of level. This may be due to the effects of that the relatively larger transmitted
wave heights can be induced by the direct impacts of the overtopping discharges to the harbors inside the compos-
ite breakwaters, while, in the rubble-mound breakwaters, the overtopping discharges are mildly transferred along
the inside slopes of breakwaters. However, these effects seem to be neglected when the overtopping discharges
become very large, the penetration effects may even be considered in the rubble-mound breakwaters instead.

Keywords : allowable overtopping discharges, transmitted wave heights, rubble-mound breakwaters, composite
breakwaters, crest freeboards
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Table 1. Values of empirical factors, a, b, and ¢ in Eq. (1) with respect to various types of breakwaters

Type of

Breakwaters a b c Reference
Rubble-mound breakwaters
0.09 1.5 1.3 EurOtop (2018)
and
Horizontally- 0.2 2.3 1.0 ﬁuri)t(;/;; (20(1)7)2 007
composite breakwaters ock Manual ( )
0.047 2.35 1.3 EurOtop (2018)
Plain
Composite breakwaters 0.04 2.6 1.0 EurOtop (2007)
0.082 3.0 1.0 CEM (2006)

2gel| whet 0.58~0.797H4] F-iste] A o] Hct. sk ] zko =
JAkeh= A9 WakAl o] FAel Adaglel dAMt Al
7p=1.0C1AIRE, 71 2]9] 9= ZAL] WakA| e} S A A
Z}7] g 2] o2 A " THCEM, 2006; EurOtop, 2018).
wEbA] 2 (1S ARE38te] vhgssolol W it LatgS
et v WakA] Ao W BAAGTELS Table 19 0]
A ARE Fgshd Aot g2y vREEAIGe) A Alg A
AR Felsfof gt AARAE] 9= AW 9552 216
g}, A0 A= - Aol AR ol wet &
gt 2 At s Eeld oz eldstar 7P Fell ¢
% AA1¥ EurOtop(2018)°] A& o]&-3ste] all4]skal
A9k, B3 HA 02 dpA AAIE AR ] ARSI

orolla AAlE H Dyl AgalS B WA o] &2
o ity A A 07 wh= A 27 we) 24zte]
Aol thE2A Fesar ik, ek Hat dukF A2
52 WA 9] Galof AdEgle] BT A vREEo] (relative

crest freeboard), R/H.2| &2 Fd = Qo). wehr] Hot
GapaEs Adukagl AAA717] fleiMe dgutas A
nhEEol 2 o gt ddutae] gk e A A
T-59°] Seelig(1980), Powell and Allsop(1985), Ahrens(1987),
Tanimoto, et al.(1987), van der Meer(1988), Daemen(1991),
Goda(2000, 2010), CEM(2006), Rock Manual(2007), EurOtop
(2007, 2018) 5ol 2ls}e] FAHJIT ol &2 T4 0% v}
F oluA] 7oz Jalutae] dist deulare] vz 32
= ADAIS (wave transmission coefficient), K, =H,/H,
= Al whage] Sk o} YAk B4 o SR Al
AlBIGATE, 2 ATRellAE o)F A7 7INEeE WukA] 4
R @A 7P kA o' AR AL Qle A Alg A4

£2 Abgatant.

W& 7 AFA (rubble-mound breakwaters)ll tf 3 HEA1G=
APGAE AAIBIATE 7 AFelAE B2 A 9 A5AE

o

= 7]HEO.Z EurOtop(2007, 2018)0ll4 A|Al8kaL Q1= th

=

1?1_

H

212)5 AHEEIITE 22 BAM] RS F5 9 4
oiHet AAE St Fauke] Y ) 1 E 2ot

K= —0.4%; + 0.64(5)_0'°1(1 _e ") 0.075<K,<0.8 (2)
o714 B AEE, & = tana/@ = AIAE, o= AA
AL, 5, = HJL, = 8B, L, = gT) 272 2~HEH ] 3
57| (peak wave period)°l] t3F 4s|salgo|ct, 2 2)y= A
o] wpFigo] Rk ofe} A A% (B/H,), 183 357
ARl SR AN E ST, whba] FA st AlA A, g vb
Fpolel A, A AALeA HTAT £ 7 AAHE, S
G4 5,7t ZoAH ALAlF= STFsHAl Ek o=
F7] gigo] oJste] Ay o o & Adylary) gy
oJwu]o]t}, 121} Rock Manual(2007)o14 &= o] 2} 72
EIE TAS T A3 el Al vizelae)

Z
kel
= 2Hisbl ols AR A ANSIE 3

=

rlr

o
T
3
et

R, R,
Kp=046 - 037, ~1.13<7<12 3)

s s

SHA ZJ Al (composite breakwaters)oll TI3F1= EurOtop(2007,
2018)°l14] Goda(2000)ell A4 Tha 2 (4yE AH-3skaL St
ZAAHAlel High 2 (2)eh= thEu A (3) S YsHAl g v
Fo|vte] gz s AAE Aoltt, A ] B9+
AL 2 AF Aol AR ERPdol7] i A
AE A4 Tk Fauke] @akt dd Al mE gk
= 1HT F Ut 7] wiiEelth

R, R,
KT—0.3(1.5—1—L]—), 0<H,y<]’25 %)
=g A e st ASAlG AP A 0= H7EA] 2@yt 7P
AWEA 0 2 AME-E]| 31 Q7)== SHAIRE Alberti et al.(2001)-
=2 2(5)F AAISH = 3 THGoda, 2010).
RN7 R.
K, = exp[— (1.14 + 1.1617[)}, 7 >02 )

vER]EEO 2 Goda(2010)= A~ F|5A| (horizontally-composite



76 ol g

breakwaters)oll tI3FI = the 21(6)7) 7o) o)== e

FAAE AT rhzelne) S5 A ST
R R
KT=0.3(1.1—;I-C), 0<7+<0.75 (6)

o)t o] WA GAjel| whet AA7EA] AAE Bt 2t
ol oJste] sk WAl wj le] ) e
B APE 0 3l el FAEI A9} AvkaE v
AN = AAG7 g vhiszolrte] g2 vl 3k
Al g olu=dl nisl, Al = st dAkel AlA A
AR 1R AL Al R0 SRR AIA H I ek <l
Tl ol AEAlTE He Lk A A3 9 A
ato] Bj$A] Bt Palge] ke dEvhal 71s 545 A
ST ol WubA| 9] vhisge] AgA) Hat dakt A
HALE SAlel aEEr] fgelt.

ME

4. W 2ulzky| 2 Mot sfA

WA 9] vhEzol S Ak Sl v A &2
o] g ql7+5 B8l Bolets T, H9k dutel] 2% A
S, {9 gto] g &gvka, B Rt Folo} k=
W& #-galjof gt

HjllawzHgasin _ Hf) + HAT (7)

A o & 2(7)] M B 217 ElFA 20
TarE]o] ALEA|NE, FAIA o= Al Hlste] Eulrt A
A oz w9 ZHA] AR 7] wistel] MgTkare] nlste] 3
Aot} AujAolct, Aduba ] ke FAek = 9l A
Lolal, FAA 2O R npFEolE AAshe Zlo] s
o GA Hrh 53] & AollA AlAE WulA FAE ddA
FE9 1 AL HYE B 479 AEL o= Hr gu)
7F A S Aol 283k 4 Qi) wEbA HIEA 2
S ol JAH AGAGTE o] &sto] WA o] nhso]
£ 27 oF gith

HA Q)=ollA= WatkA| ] niRgolE AR E W vk 4]
(8)7F o] Ht Lk, g7t 318 L, g ot Fotof H
= 7S ARE-3FCH(Viet et al., 2008).

9429 ¥

318 Auteto] AAabA AN Feke] A9t A(8) W of
g3to] wpRolS AHT 4 olek. ek WubAle) B9
Sk} vhe) afege] g Ak Aw7] we] 4
(8) ¥HE ol g3to] kol T AT 5+ ik e Wt
Al] A= A0k A@)) A FA AgaA vk
olol whe B W Fh) AktaLe} Aok gt 3,
%A B Aol W Agnae] A% 54 S
A WA ] o] & g sfof Tk,

Overtopping discharge. q (m*/sec/m)

0.00 0.25 0.50 0.75 1.00 125 150 1.75 2.00
Transmitted wave height. H,T(m)

Fig. 1. Transmitted wave heights and overtopping discharges with
different wave steepness, s, for rubble-mound breakwaters.
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Fig. 2. Wave transmission coefficients and dimensionless overtop-
ping discharges with different wave steepness, s, for rubble-
mound breakwaters.
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Fig. 4. Relative crest freeboards and allowable overtopping dis-
charges with various wave heights for rubble-mound break-
waters.
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Fig. 5. Wave transmission coefficients and dimensionless overtop-
ping discharges with different equations for plain composite
breakwaters.
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various wave heights for plain composite breakwaters.
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